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solutions that specify one route for each net. In other embodiments, solving the LP 
problem returns real-numbered solutions. In some of these embodiments, the method 
converts the real-number solutions into integer solutions that specify one route for each 
net.- 

IN THE CLAIMS 

Please cancel claims 1-26. 

Please add the following claims 27-52, 

-27. A method of routing nets within a particular region of a design layout* 
each net having a set of pins, the mediod comprising: 

a) partitioning the design region into a llrsi set of sub-regions; 

b) for each particular net, identifying a set of routes, wherein each 
route in the route set identified for a particular net traverses a set of sub-regions 
containing the panicular net's pins, wherein each route includes a set of route edges, and 
each route edge connects two sub-regions; 

c) formulating a linear-programming ("LP") problem based on the 
identified routes; and 

d) solving the LP problem to identify one route for each net. 
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28. The method of claim 27 wherein formulating an [,P problem includes 
using the identified routes to specify an objective function to optimize. 

29. The method of claim 28, wherein the objective function includes a 
component for the overall length of the routes for the nets, and solving the LP problem 
includes searching for a solution to the objective function that reduces the overall-length 
component. 

30. The method of claim 28, wherein the objective function includes a 
component for the expected number of vias for the routes for the nets, and solving the I.P 
problem includes searching for a solution to the objective function that minimizes the via- 
numbcr component. 

3 1 . The method of claim 28, wherein a plurality of paths exist between the 
sub-regions, wherein a plurality of the paths are diagonal paths, wherein the routes are 
defined with respect to the paths between the sub-regions. 

3 2 . The method o f c laim 3 1 , wherein 

the objective function includes a congestion-component thai quantifies the 
conge.stion of the patlis, and 

solving the LP problem includes: 

measuring the congestion of the paths for each solution considered 
by the objective function: 
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identifying a solution that reduces the congestion of the paths. 

33. I hc method of claim 3 1 , wherein formulating an LP problem includes 
specifying a congestion constraint regarding the congestion of the paths between the sub- 
regions. 

34. The method of claim 3 1 , wherein some of the paths share common regions 
with other paths, wherein formulating an LP problem includes specifying that the capacity 
of common regions be properly shared among the paths. 

35. The method of claim 28, wherein a pluraUty of inter-sub-region edges 
exist between the sub-regions, wherein a plurality of the inter-sub-region edges are 
diagonal, wherein the routes are defined with respect to the inter-sub-region edges, 

36. The method of claim 35, wherein 

the objective function includes a congestion-component that quantifies the 
congestion of the intcr-sub-regioa edges, and 

solving the LP problem includes: 

measuring the congestion of the inter-sub-region edges for each 
solution considered by the objective function; 

identifying a solution that reduces tlie congestion of the intcr-sub- 

region edges. 
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37. The method ofclahn 35, wherein formulating an LP problem includes 
specifying a congestion constraint regarding the congestion of the inter-sub-region edges 
between the sub-regions. 

38. The method of claim 35, wherein some of the inter-sub-region edges share 
common regions with other inter-sub-region edges, wherein formulating an LP problem 
includes specifying that the capacity of the common regions be properly shared among 
the intor-sub-rcgion edges, 

39. The method of claim 27. wherein formulating an LP problem includes 
specifying at least one congestion constraint. 

40. The method of claim 39 wherein specifying at least one constraint includes 
requiring that only one route be selected for each net, 

4L The method of claim 40. wherein the formulated LP problem is an inieger- 
linear-programming ("ILP") problem, and the solving of the ILP problem returns integer 
solutions that specify' one route for each net; 

42. The method of claim 40. 

wherein the solving of the LP problem includes searching through sets of 
real-number solutions I'or each net, wherein each set of real-number solutions for a 
particular net specifies a real-number value for each route in the set of routes for the 
pcuticular net. 

- 7 ~ Docket Xo.:^PLX.lW25 

PAGE 8/13 " RCVD AT 6/8/2004 4:17:03 PM [Eastern Daylight Time] ' 8VR:U8PTO-EFXRF<U28 * DNi8:2731385 * 0810:8507520996 * DURATION (mm-ss): 03-22 



06/06/2004 01:31 PM 



STATTLER JOHANSEN & ADELI LLP 



6507520995 



9/13 



wherein requiring that only one route bt? selected for each particular net 
includes specifying that the sum of the real-number value in each set of real-number 
values equals I . 

43. A computer readable medium comprising a computer program having 
executable code, the computer program for routing a net within a particular region of a 
design layout, the net having a pluralit>' of pins, the computer program comprising: 

a) a first set of instrucdons for partitioning the design region into a 
first set of sub-regions; 

b) a second set of instructions for identifying, for each particular net, 
a set of routes, wherein each route in (he route set identified for a particular net traverses 
a set of sub-regions containing the paiticular net's pins, wherein each route inchides a set 
of route edges, and each route edge connects two sub-regions; 

c) a third set of instructions formulating a linear-programming ("I.P") 
problem based on the identified routes; and 

d) a fourth set of instructions solving the LP problem to identify one 
route for each net, 

44. The computer readable medium of claim 43 wherein the third set of 
instructions includes a fifth set of instructions for using the identified routes lo specify an 
objective function to optimize. 
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45. The computer readable medium of claim 44, wherein a plurality of paths 
exist between the sub-regions, wherein a plurality of the paths are diagonal paths, wherein 
the routes are defined with respect to the paths between the sub-regions. 

46. The computer readable medium of claim 45, wherein 

the objective function includes a congestion-component that quantifies the 
congestion of the paths, and 

the fourth set of functions includes: 

a sixth set of instructions for measuring the congestion of the paths 
for each solution considered by the objective function; 

a seventh set of instructions for identifying a solution that reduces 
the congestion of the paths. 

47. The computer readable medium of claim 45, wherein the third set of 
instructions further includes a sixth set of instructions for specifying a congestion 
constraint regarding the congestion of the paths between the sub-regions. 

48. The computer readable medium of claim 45, wherein some of the paths 
share common regions with other paths, wherein the third set of instructions further 
includes a sixth set of instructions for specifying that the capacity of common regions be 
properly shared juiiong the paths. 
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49. The computer readable medium of claim 44, wherein a plurality ofinler- 
sub-regioii edges exist between the sub-regions, wherein a plurality of the inter-sub- 
region edges arc diagonal, wherein the routes are defined with respect to the inter-sub- 
rcgion edges. 

50. The computer readable medium of claim 49, wherein 

the objective function includes a congestion-component that quantifies the 
congestion of the inter-sub-region edges, and 

the fourth set of instructions includes 

a sixth set of instruction for measuring the congestion of the inter- 
sub-region edgeij for each solution considered by the objective function; 

a seventh set of instructions lor identifying a solution that reduces 
the congestion of the inler-sub-region edges. 

5 1 . The computer readable medium of claim 49, wherein the third set of 
instructions includes a sixth set of instructions for specifying a congestion constraint 
regarding the congestion of die inter-sub-rcgion edges between the sub-regions. 

52. The computer readable medium of claim 49, wherein some of the inter- 
sub-rcgion edges share common regions with other intcr-sub-region edges, wherein the 
third set of instructions further includes a sixth set of instructions for specifying that the 
capacity of the common regions be properly shared among the inier-sub-region cdgcs.-- 
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